Labeling Guidance October 1995
QUINIDINE SULFATE TABLETS, USP

DESCRIPTION
Quinidine is an antimalarial schizonticide and an antiarrhythmc
agent with class 1A activity; it is the d-isonmer of quinine, and
its nol ecul ar weight is 324.43.
Quinidine sulfate is the sulfate salt of quinidine; its chem ca

name is cinchonan-9-ol,6'-nethoxy-,(9S)-,sulfate(2:1) dihydrate;
its structural formula is:

H cH—cH,

Ho N e
CH,0

\

Its nolecular formula is: C,H;gN,Oe HSO2HO and its nol ecul ar
wei ght is 782.96, of which 82.9%is quinidine base.

Quinidine sulfate occurs as fine needle-like, white crystals,

frequently cohering in nasses, or fine, white powder. It is
odorless, has a very bitter taste, and darkens on exposure to
light. It is slightly soluble in water, soluble in alcohol and in
chloroform and insoluble in ether.

Each tablet, for oral admnistration, contains mg of
quinidine sulfate (equivalent to __ ng of quinidine base).

In addition, each tablet contains the following inactive
i ngredients. ..

Please note that 1i1n accordance with good pharmaceutical
practice, all dosage forms should be labeled to cite all the
inactive ingredients (refer to USP General Chapter <1091> for
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guidance). We believe this 1s an important public health
measure. Please respond accordingly by correctly noting the
inactive iIngredients present in this product.

CLINICAL PHARMACOLOGY
Pharmacokinetics and Metabolism

The absolute bioavailability of quinidine from quinidine sulfate
tablets is about 70% but this varies widely (45 to 100% between
patients. The |ess-than-conplete bioavailability is the result of
first-pass netabolismin the liver. Peak serum|evels generally
appear about 2 hours after dosing; the rate of absorption is
somewhat sl owed when the drug is taken with food, but the extent of
absorption is not changed.

The volume of distribution of quinidine is 2 to 3 L/kg in healthy
young adults, but this may be reduced to as little as 0.5 L/kg in
patients w th congestive heart failure, or increased to 3 to 5 L/kg
in patients with cirrhosis of the liver. At concentrations of
2to5nm/L (6.5 to 16.2 pnol/L), the fraction of quinidine bound
to plasnma proteins (nainly to ",-acid glycoprotein and to al bum n)
is 80 to 88% in adults and older children, but it is lower in
pregnant wonen, and in infants and neonates it may be as |ow as 50
to 70% Because '";-acid glycoprotein levels are increased in
response to stress, serumlevels of total quinidine my be greatly
increased in settings such as acute nyocardial infarction, even
t hough the serum content of unbound (active) drug may renmain
nor mal . Protein binding is also increased in chronic renal
failure, but binding abruptly descends toward or bel ow normal when
heparin is adm ni stered for henodi al ysis.

Qui nidine clearance typically proceeds at 3 to 5 niL/mn/kg in
adults, but clearance in children nay be twice or three tines as
rapi d. The elimnation half-life is 6 to 8 hours in adults and 3
to 4 hours in children. Quinidine clearance is unaffected by
hepatic cirrhosis, so the increased volune of distribution seen in
cirrhosis leads to a proportionate increase in the elimnation
hal f-1ife.

Most quinidine is elimnated hepatically via the action of
cytochrome P4501112r; there are several different hydroxylated
nmet abol ites, and sonme of these have antiarrhythmc activity.
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The nost inportant of quinidine' s netabolites is 3-hydroxyquinidi ne
(3HQ, serum levels of which can exceed those of quinidine in
patients receiving conventional doses of quinidine sulfate. The
vol ume of distribution of 3HQ appears to be larger than that of
quinidine, and the elimnation half-life of 3HQ is about 12 hours.

As neasured by antiarrhythmc effects in animals, by QI;
prolongation in human volunteers, or by various 1In vitro
t echni ques, 3HQ has at least half the antiarrhythmc activity of
the parent conmpound, so it may be responsible for a substantia

fraction of the effect of quinidine sulfate in chronic use.

When the urine pH is less than 7, about 20% of adm nistered
qui ni di ne appears unchanged in the urine, but this fraction drops
to as little as 5% when the urine is nore alkaline. Renal
cl earance involves both glonmerular filtration and active tubul ar
secretion, noderated by (pH dependent) tubul ar reabsorption. The
net renal clearance is about 1 nL/mn/kg in healthy adults. Wen
renal function is taken into account, quinidine clearance is
apparently i ndependent of patient age.

Assays of serum quinidine levels are widely available, but the
results of nodern assays may not be consistent with results cited

in the older nedical literature. The serum | evel s of quinidine
cited in this package insert are those derived from specific
assays, using either benzene extraction or (preferably)
reverse- phase high-pressure liquid chronatography. In mat ched

sanpl es, ol der assays m ght unpredictably have given results that
were as nmuch as two or three tines higher. A typical "therapeutic"
concentration range is 2 to 6 ng/L (6.2 to 18.5 unol/L).

Mechanisms of Action

In patients wth mlaria, quinidine acts primarily as an
intra-erythrocytic schizonticide, wth little effect upon
sporozites or upon pre-erythrocytic parasites. Quinidine 1is
ganet oci dal to Plasmodium vivax and P. malariae, but not to

P. falciparum.

In cardiac nuscle and in Purkinje fibers, quinidine depresses the
rapid i nward depol ari zi ng sodi um current, thereby slow ng phase-0
depol ari zati on and reduci ng the anplitude of the action potenti al
wi thout affecting the resting potential. In normal Purkinje
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fibers, it reduces the slope of phase-4 depolarization, shifting
the threshold voltage upward toward zero. The result is slowed
conduction and reduced automaticity in all parts of the heart, with
increase of the effective refractory period relative to the
duration of the action potential in the atria, ventricles, and

Purkinje tissues. Quinidine also raises the fibrillation
thresholds of the atria and ventricles, and it raises the
ventricular defibrillation threshold as well. Quinidine's actions
fall into class 1A in the Vaughan-WIlians classification.

By slow ng conduction and prolonging the effective refractory
period, quinidine can interrupt or prevent reentrant arrhythm as
and arrhythm as due to increased automaticity, including atria
flutter, atrial fibrillation, and paroxysmal supraventricular
tachycardi a.

In patients with the sick sinus syndrone, quinidine can cause
mar ked sinus node depression and bradycardia. [In nost patients,
however, use of quinidine is associated with an increase in the
sinus rate.

Quinidine prolongs the QT interval in a dose-related fashion. This
may |lead to increased ventricular automaticity and pol ynorphic

ventricular tachycardias, including torsades de pointes (see
WARNINGS) .
In addition, quinidine has anticholinergic activity, it has

negative inotropic activity, and it acts peripherally as an
"-adrenergic antagonist (that is, as a vasodilator).

Clinical Effects

Maintenance of sinus rhythm after conversion from atrial
fibrillation: In six clinical trials (published between 1970 and
1984) with a total of 808 patients, quinidine (418 patients) was
conpared to nontreatnent (258 patients) or placebo (132 patients)
for the maintenance of sinus rhythm after cardioversion from
chronic atrial fibrillation. Quinidine was consistently nore
efficacious in maintaining sinus rhythm but a neta-analysis found
that nortality in the quinidine-exposed patients (2.9% was
significantly greater than nortality in the patients who had not
been treated wth active drug (0.8%. Suppression of atria

fibrillation with quinidine has theoretical patient benefits (e.g.,
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i nproved exercise tolerance; reduction in hospitalization for
cardi oversion; lack of arrhythm a-related pal pitations, dyspnea,

and chest pain; reduced incidence of systemc enbolism and/or
stroke), but these benefits have never been denonstrated in
clinical trials. Some of these benefits (e.g., reduction in stroke
i nci dence) may be achi evabl e by ot her neans (anticoagul ation).

By slowing the rate of atrial flutter/fibrillation, quinidine can
decrease the degree of atrioventricular block and cause an
i ncrease, sonetines marked, in the rate at which supraventricul ar
i npul ses are successfully conducted by the atrioventricul ar node,
with a resultant paradoxical increase in ventricular rate (see
WARNINGS) .

Non-life-threatening ventricular arrhythmias: In studies of
patients with a variety of ventricular arrhythmas (mainly frequent
ventricul ar premature beats and non-sustained ventricular
tachycardia), quinidine (total N=502) has been conpared to
fl ecainide (N=141), nexiletine (N=246), propafenone (N=53), and

tocainide (N=67). 1In each of these studies, the nortality in the
qui ni dine group was nunerically greater than the nortality in the
conmpar ator group. Wen the studies were conbined in a
nmet a- anal ysi s, qui nidine was associated wth a statistically

significant threefold relative risk of death.

At therapeutic doses, quinidine's only consistent effect upon the
surface el ectrocardiogramis an increase in the QI interval. This
prolongation can be nonitored as a guide to safety, and it my
provi de better guidance than serumdrug | evels (see WARNINGS).

INDICATIONS AND USAGE
Conversion of atrial fTibrillation/flutter

In patients with synptomatic atrial fibrillation/flutter whose
synptons are not adequately controlled by neasures that reduce the
rate of ventricular response, quinidine sulfate is indicated as a
means of restoring normal sinus rhythm |If this use of quinidine
sul fate does not restore sinus rhythmw thin a reasonable tine (see
DOSAGE and ADMINISTRATION), then quinidine sulfate should be
di sconti nued.
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Reduction of frequency of relapse into atrial fibrillation/flutter

Chronic therapy with quinidine sulfate is indicated for sone
patients at high risk of synptomatic atrial fibrillation/flutter,
generally patients who have had previous episodes of atrial
fibrillation/flutter that were so frequent and poorly tolerated as
to outweigh, in the judgnment of the physician and the patient, the
ri sks of prophylactic therapy wth quinidine sulfate. The
increased risk of death should specifically be considered.
Quinidine sulfate should be used only after alternative neasures
(e.g., use of other drugs to control the ventricular rate) have
been found to be inadequate.

In patients with histories of frequent synptomatic episodes of
atrial fibrillation/flutter, the goal of therapy should be an
increase in the average tinme between episodes. In npbst patients,
the tachyarrhythma will recur during therapy, and a single
recurrence should not be interpreted as therapeutic failure.

Suppression of ventricular arrhythmias

Quinidine sulfate is also indicated for the suppression of
recurrent docunented ventricular arrhythmas, such as sustained
ventricul ar tachycardia, that in the judgnment of the physician are
I'ife-threatening. Because of the proarrhythmc effects of
quinidine, its use with ventricular arrhythm as of |esser severity
is generally not recomended, and treatnent of patients wth
asynptomatic ventricular premature contractions should be avoi ded.
Where possible, therapy should be guided by the results of
programmed electrical stimulation and/or Holter nonitoring with
exerci se.

Antiarrhythm c drugs (including quinidine sulfate) have not been
shown to enhance survival in patients with ventricular arrhythm as.

Treatment of malaria

Quinidine sulfate 1is also indicated in the treatnent of
l'ife-threatening Plasmodium falciparum nal ari a.

CONTRAINDICATIONS

Quinidine is contraindicated in patients who are known to be
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allergic to it, or who have devel oped thronbocytopenic purpura
during prior therapy w th quinidine or quinine.

In the absence of a functioning artificial pacemaker, quinidine is
al so contraindicated in any patient whose cardiac rhythm is
dependent upon a junctional or idioventricular pacenaker, including
patients in conplete atrioventricul ar bl ock.

Quinidine is also contraindicated in patients who, |like those with
myast henia gravis, m ght be adversely affected by an
antichol i nergi c agent.

WARNINGS

Mortality

In many trials of antiarrhythmic therapy for
non-life-threatening arrhythmias, active antiarrhythmic
therapy has resulted in increased mortality; the risk of
active therapy is probably greatest in patients with
structural heart disease.

In the case of quinidine used to prevent or defer
recurrence of atrial flutter/fibrillation, the best
available data come from a metaanalysis described under
CLI NI CAL PHARMACOLOGY/ Clinical Effects above. In the
patients studied in the trials there analyzed, the

mortality associated with the use of quinidine was more
than three times as great as the mortality associated
with the use of placebo.

Another metaanalysis, also described under CLIN CAL
PHARMACOLOGY/ d i nical Effects, showed that in patients
with various non-life-threatening ventricular
arrhythmias, the mortality associated with the use of
quinidine was consistently greater than that associated
with the use of any of a variety of alternative
antiarrhythmics.
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Proarrhythmic effects

Li ke many ot her drugs (including all ot her cl ass I A
antiarrhythmcs), quinidine prolongs the Q. interval, and this can
lead to torsades de pointes, a life-threatening ventricular

arrhythm a (see OVERDOSAGE). The risk of torsades is increased by
bradycardi a, hypokal emi a, hypomagnesem a, hypocal cem a, or high
serum | evel s of quinidine, but it may appear in the absence of any
of these risk factors. The best predictor of this arrhythma
appears to be the length of the QI. interval, and quinidine should
be used with extrene care in patients who have preexisting | ong-Qr
syndrones, who have histories of torsades de pointes of any cause,
or who have previously responded to quinidine (or other drugs that
prolong ventricul ar repol arization) wth marked | engt hening of the
QT. interval. Estimation of the incidence of torsades in patients
with therapeutic levels of quinidine is not possible from the
avai |l abl e dat a.

O her ventricular arrhythmas that have been reported wth
qui ni di ne include frequent extrasystoles, ventricular tachycardi a,
ventricular flutter, and ventricular fibrillation.

Paradoxical 1iIncrease in ventricular rate 1i1In atrial
Tflutter/fibrillation

Wen quinidine is admnistered to patients wth atrial
flutter/fibrillation, the desired pharmacol ogic reversion to sinus
rhythm may (rarely) be preceded by a slowing of the atrial rate
with a consequent increase in the rate of beats conducted to the
ventricl es. The resulting ventricular rate may be very high
(greater than 200 beats per mnute) and poorly tolerated. This
hazard may be decreased if partial atrioventricular block is
achieved prior to initiation of quinidine therapy, using
conduction-reduci ng drugs such as digitalis, verapaml|, diltiazem
or a $-receptor blocking agent.

Exacerbated bradycardia in sick sinus syndrome

In patients with the sick sinus syndrone, quinidine has been
associated wth marked si nus node depression and bradycardi a.
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Pharmacokinetic considerations

Renal or hepatic dysfunction causes the elimnation of quinidine to
be sl owed, while congestive heart failure causes a reduction in

qui nidine's apparent volune of distribution. Any of these
conditions can lead to quinidine toxicity if dosage is not
appropriately r educed. In addition, interactions wth

coadm ni stered drugs can alter the serum concentration and activity
of quinidine, leading either to toxicity or to lack of efficacy if
the dose of quinidine is not appropriately nodified. (See
PRECAUTIONS/Drug Interactions.)

Vagolysis

Because qui ni di ne opposes the atrial and AV nodal effects of vagal
stimul ation, physical or pharnacol ogi cal vagal maneuvers undert aken
to termnate paroxysmal supraventricular tachycardia may be
ineffective in patients receiving quinidine.

PRECAUTIONS
Heart Block

In patients w thout inplanted pacemakers who are at high risk of
conplete atrioventricular block (e.g., those wth digitalis
i ntoxi cation, second-degree atrioventricular block, or severe
intraventricul ar conduction defects), quinidine should be used only
W th caution

Drug Interactions
Altered pharmacokinetics of quinidine: Drugs that alkalinize the

urine (carbonic-anhydrase inhibitors, sodium bicarbonate, thiazide
diuretics) reduce renal elimnation of quinidine.

By pharmacokinetic mechanisnms that are not well understood,
quinidine |levels are increased by coadm ni stration of amiodarone
or cimetidine. Very rarely, and again by nmechanisns not

under stood, quinidine |evels are decreased by coadm nistration of
nifedipine.

Hepatic elimnation of quinidine my be accelerated by
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coadm ni stration of drugs (phenobarbital, phenytoin, rifampin) that
i nduce production of cytochrone P450111A4.

Per haps because of conpetition for the P450111A rmetabolic pat hway,
qui nidine |l evels rise when ketaconazole i s coadm ni st ered.

Coadm ni stration of propranolol usually does not affect quinidine
phar macoki netics, but in sonme studies the $-blocker appeared to
cause increases in the peak serumlevel s of quinidine, decreases in
quinidine's volune of distribution, and decreases in total
qui ni di ne cl earance. The effects (if any) of coadm nistration of
other $-blockers on quinidine pharnmacokinetics have not been
adequat el y studi ed.

Hepatic cl earance of quinidine is significantly reduced during
coadm ni stration of verapamil, wth corresponding increases in
serum levels and half-life.

Altered pharmacokinetics of other drugs: Quinidine slows the
elimnation of digoxin and sinultaneously reduces digoxin's
apparent volume of distribution. As a result, serumdigoxin |evels
may be as nuch as doubl ed. When quinidine and digoxin are
coadm ni stered, digoxin doses usually need to be reduced. Serum
| evel s of digitoxin are also raised when quinidine is
coadm ni stered, although the effect appears to be smaller.

By a nmechanismthat is not understood, quinidine potentiates the
anti coagul atory action of warfarin, and the anticoagul ant dosage
may need to be reduced.

Cytochrone P45011ps is an enzyne critical to the netabolismof many
drugs, notably including mexiletine, sone phenothiazines, and
nost polycyclic antidepressants. Constitutional deficiency of
cytochrone P450i11ps is found in less than 1% of Orientals, in about
2% of Anerican blacks, and in about 8% of Anerican whites.
Testing with debrisoquine is sonetinmes used to distinguish the
PA501106- defi ci ent "poor netabolizers" fromthe majority-phenotype
"extensive netabolizers".

When drugs whose netabolismis P45011p6- dependent are given to poor
nmet abol i zers, the serum | evels achieved are higher, sonetines nuch
hi gher, than the serum | evels achieved when identical doses are
given to extensive netabolizers. To obtain simlar clinical
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benefit wi thout toxicity, doses given to poor netabolizers nmay need
to be greatly reduced. |In the cases of prodrugs whose actions are
actually nediated by P45011pe- produced netabolites (for exanple
codeine and hydrocodone, whose anal gesic and antitussive effects
appear to be nedi ated by norphi ne and hydronor phone, respectively),
it may not be possible to achieve the desired clinical benefits in
poor et aboli zers.

Quinidine is not netabolized by cytochrome P4501i1Ds, but therapeutic
serum |l evels of quinidine inhibit the action of cytochrone P450i1 s,
effectively converting ext ensi ve nmet abol i zers into poor
met abol i zers. Caution nust be exercised whenever quinidine is
prescribed together with drugs netabolized by cytochronme P4501106

Perhaps by conpeting for pat hways  of renal cl ear ance,
coadm ni stration of quinidine causes an increase in serumlevels of
procainamide.

Serum | evel s of haloperidol are increased when quinidine is
coadm ni st er ed.

Presumably because both drugs are netabolized by cytochrone
PA50i111A, coadm nistration of quinidine causes variable slow ng of
the metabolism of nifedipine. Interactions wth other
di hydr opyri di ne cal ci um channel bl ockers have not been reported,
but these agents (including Telodipine, nicardipine, and
nimodipine) are all dependent upon P450111a for netabolism so
simlar interactions with quinidine should be antici pated.

Altered pharmacodynamics of other drugs: Qui nidine's
anticholinergic, vasodilating, and negative inotropic actions may
be additive to those of other drugs with these effects, and
antagonistic to those of drugs with cholinergic, vasoconstricting,
and positive inotropic effects. For exanple, when quinidine and
verapamil are coadm ni stered in doses that are each well tolerated
as nonot herapy, hypotension attributable to additive periphera
"- bl ockade is sonetines reported.

Qui nidine potentiates the actions of depol arizing (succinylcholine,
decanet honi un) and nondepol ari zi ng (d-tubocurarine, pancuronium

neuromuscular blocking agents. These phenonena are not well
under st ood, but they are observed in animal nodels as well as in
humans. I n addition, in vitro addition of quinidine to the serum
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of pregnant wonen reduces the activity of pseudocholinesterase, an
enzynme that is essential to the netabolism of succinylcholine.

Non-interactions of quinidine with other drugs: Quinidine has no
clinically significant effect on the pharmacokinetics of diltiazem,
flecainide, mephenytoin, metoprolol, propafenone, propranolol,
quinine, timolol, or tocainide.

Conversel y, the pharmacokinetics of quinidine are not significantly
affected by caffeine, ciprofloxacin, digoxin, diltiazenm,
felodipine, omeprazole, or quinine. Quinidine' s pharnmacokinetics
are al so unaffected by cigarette snoking.

Information for patients

Before prescribing quinidine sulfate as prophylaxis against
recurrence of atrial fibrillation, the physician should informthe
patient of the risks and benefits to be expected (see CLINICAL
PHARMACOLOGY). Di scussion should include the facts:

° that the goal of therapy will be a reduction (probably
not to zero) in the frequency of episodes of atrial
fibrillation; and

° that reduced frequency of fibrillatory epi sodes may be
expected, if achieved, to bring synptomatic benefit; but

° that no data are available to show that reduced frequency
of fibrillatory episodes wll reduce the risks of
irreversi ble harmthrough stroke or death; and in fact

° t hat such data as are avail abl e suggest that treatnent
with quinidine sulfate is Ilikely to increase the

patient's risk of death.
Carcinogenesis, mutagenesis, impairment of fertility
Ani mal studies to evaluate quinidine' s carcinogenic or nutagenic

potential have not been perforned. Simlarly, there are no ani nal
data as to quinidine's potential to inpair fertility.
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Pregnancy

Pregnancy Category C:

Ani mal reproductive studi es have not been conducted w th quinidine.
There are no adequate and well-controlled studies in pregnant
wonen. Qui nidine should be given to a pregnant wonman only if
clearly needed.

Human pl acental transport of quinidine has not been systematically
st udi ed. In one neonate whose nother had received quinidine
t hr oughout her pregnancy, the serumlevel of quinidine was equal to
that of the nother, with no apparent ill effect. The | evel of
quinidine in amiotic fluid was about three tines higher than that
found in serum I n anot her case, the |evels of quinidine and
3- hydroxyquinidine in cord blood were about 30% of sinultaneous
mat er nal | evel s.

Labor and Delivery

Quinine is said to be to be oxytocic in humans, but there are no
adequate data as to quinidine's effects (if any) on human | abor and
delivery.

Nursing Mothers

Quinidine is present in human mlk at levels slightly |ower than
those in maternal serum a human infant ingesting such mlk should
(scaling directly by weight) be expected to devel op serum qui ni di ne
| evel s at least an order of magnitude |ower than those of the
nmot her . On the other hand, the pharmacokinetics and
phar macodynam cs of quinidine in human infants have not been
adequately studied, and neonates' reduced protein binding of
quinidine may increase their risk of toxicity at low total serum
| evel s. Adm ni stration of quinidine should (if possible) be
avoi ded in lactating wonen who conti nue to nurse.

Geriatric Use

Safety and efficacy of quinidine in elderly patients has not been
systematical ly studi ed.
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Pediatric Use

In antimalarial trials, quinidine was as safe and effective in
pedi atric patients as in adults. Notwi t hst andi ng the known
phar macoki netic differences between children and adults (see
CLINICAL PHARMACOLOGY, Pharmacokinetics and Metabolism), children
in these trials received the sanme doses (on a ng/kg basis) as
adul ts.

Safety and effectiveness of antiarrhythmc wuse in pediatric
pati ents have not been establi shed.

ADVERSE REACTIONS

Qui ni di ne preparations have been used for many years, but there are
only sparse data from which to estimate the incidence of various
adverse reactions. The adverse reactions nost frequently reported
have consistently been gastrointestinal, including diarrhea,
nausea, vomting, and heartburn/esophagitis. In one study of 245
adult outpatients who received quinidine to suppress premature
ventricular contractions, the incidences of reported adverse
experiences were as shown in the table below. The nbst serious
qui ni di ne-associ ated adverse reactions are descri bed above under
WARNINGS.
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Adverse Experiences in a 245-Patient PVC Tri al

| nci dence (%

di arr hea 85 (35)
"upper gastrointestinal distress” 55 (22)
| i ght headedness 37 (15
headache 18 (7)
fatigue 17 (7)
pal pi tations 16 (7)
angi na-1ike pain 14 (6)
weakness 13 (5)
rash 11 (5)
vi sual probl ens 8 (3)
change in sleep habits 7 (3)
trenor 6 (2)
nervousness 5 (2)
di scoordi nati on 3 (1)

Vomting and diarrhea can occur as isolated reactions to
t herapeutic levels of quinidine, but they may also be the first
signs of cinchonism, a syndrone that may also include tinnitus,
reversi bl e high-frequency hearing | oss, deafness, vertigo, blurred
vi sion, diplopia, photophobia, headache, confusion, and delirium
G nchonismis nost often a sign of chronic quinidine toxicity, but
it may appear in sensitive patients after a single noderate dose.

A few cases of hepatotoxicity, including granul omatous hepatitis,
have been reported in patients receiving quinidine. Al of these
have appeared during the first few weeks of therapy, and nost (not
all) have remtted once quinidine was w t hdrawn.

Autoimmune and inflammatory syndromes associ ated wi th qui ni di ne

t herapy have included fever, urticaria, flushing, exfoliative rash,
bronchospasm psoriaform rash, pruritus and |ynphadenopathy,
henmol ytic anem a, vasculitis, pneunonitis, t hr onbocyt openi ¢
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purpura, uveitis, angi oedenma, agranul ocytosis, the sicca syndrone,
arthralgia, nyalgia, elevation in serumlevels of skeletal-nuscle
enzynes, and a di sorder resenbling system c |upus erythenmatosus.

Convul si ons, apprehension, and ataxia have been reported, but it
is not clear that these were not sinply the results of hypotension
and consequent cerebral hypoperfusion. There are many reports of
syncope. Acut e psychotic reactions have been reported to foll ow
the first dose of quinidine, but these reactions appear to be
extrenely rare.

O her adverse reactions occasionally reported include depression,
nydriasi s, disturbed col or perception, night blindness, scotonmata,
optic neuritis, vi sual field 1oss, phot osensitivity, and
abnormalities of pignmentation.

OVERDOSAGE

Overdoses with various oral formulations of quinidine have been
wel | described. Death has been described after a 5-gramingestion
by a toddler, while an adol escent was reported to survive after
i ngesting 8 granms of quinidine.

The nost inportant ill effects of acute quinidine overdoses are
ventricular arrhythm as and hypotension. Oher signs and synptons
of over dose may include vomting, di arr hea, tinnitus,

hi gh-frequency hearing |oss, vertigo, blurred vision, diplopia,
phot ophobi a, headache, confusion, and delirium

Arrhythmias

Serum qui nidi ne | evel s can be conveniently assayed and nonitored,
but the el ectrocardi ographic QT interval is a better predictor of
qui ni di ne-i nduced ventricul ar arrhythm as.

The necessary treatnent of henodynam cal ly unstabl e pol ynorphic
ventricular tachycardia (including torsades de pointes) is
wi thdrawal of treatment with quinidine and either imediate
cardioversion or, if a cardiac pacenaker is in place or imedi ately
avai |l abl e, i mredi ate overdrive pacing. After pacing or
cardi oversion, further managenment nust be guided by the | ength of
the QT. interval.
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Qui ni di ne-associated ventricular tachyarrhythmas wth normal
underlying QI intervals have not been adequately studi ed. Because
of the theoretical possibility of QI-prolonging effects that m ght
be additive to those of quinidine, other antiarrhythmcs with C ass
| (disopyram de, procainamde) or Class IIl activities should (if
possi bl e) be avoided. Simlarly, although the use of bretyliumin
qui ni di ne overdose has not been reported, it is reasonable to
expect that the '"-blocking properties of bretylium mght be
additive to those of quinidine, resulting in problematic
hypot ensi on.

| f the post-cardioversion QI. interval is prolonged, then the
pre-cardi oversi on pol ynorphic ventricular tachyarrhythm a was (by

definition) torsades de pointes. In this case, |idocaine and
bretylium are unlikely to be of value, and other Cass |
antiarrhythmcs (di sopyram de, procai namde) are likely to

exacerbate the situation. Factors contributing to QT. prol ongation
(especi al |y hypokal em a, hyponmagnesem a, and hypocal cema ) should
be sought out and (if possible) aggressively corrected. Prevention
of recurrent torsades may require sustained overdrive pacing or
the cautious admnistration of isoproterenol (30 to 150 ng/kg/ mn).

Hypotension

Qui ni di ne-i nduced hypotension that is not due to an arrhythma is
likely to be a consequence of quinidine-related '-blockade and
vasorel axation. Sinple repletion of central volune (Trendel enburg
positioning, saline infusion) may be sufficient therapy; ot her
interventions reported to have been beneficial in this setting are
t hose that increase peripheral vascular resistance, including *-
agoni st catechol am nes (norepinephrine, netaramnol) and the
Mlitary Anti-Shock Trousers.

Treatment

To obtain up-to-date information about the treatnent of overdose,
a good resource is your certified Regional Poison-Control Center
Tel ephone nunbers of certified poison-control centers are listed in
t he Physicians®™ Desk Reference (PDR). I n managi ng overdose,
consider the possibilities of nultiple-drug overdoses, drug-drug
interactions, and unusual drug kinetics in your patient.
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Accelerated removal

Adequat e studies of orally-adm nistered activated charcoal in human
overdoses of quinidine have not been reported, but there are ani nmal
data show ng significant enhancenent of systemc elimnation
followwng this intervention, and there is at |east one human case
report in which the elimnation half-life of quinidine in the serum
was apparently shortened by repeated gastric | avage. Acti vat ed
charcoal should be avoided if an ileus is present; t he
conventional dose is 1 gramikg, adm nistered every 2 to 6 hours as
a slurry with 8 nL/kg of tap water.

Al t hough renal elimnation of quinidine mght theoretically be
accel erated by maneuvers to acidify the urine, such naneuvers are
potentially hazardous and of no denonstrated benefit.

Quinidine is not usefully renoved fromthe circulation by dialysis.

Fol |l owi ng qui nidine overdose, drugs that delay elimnation of
qui nidine (cinetidine, carbonic-anhydrase inhibitors, thiazide
diuretics) should be w thdrawn unl ess absol utely required.

DOSAGE AND ADMINISTRATION
Treatment of P. falciparum malaria

Quinidine sulfate tablets are used in one of the approved regi nens
for the treatnent of life-threatening P. falciparum malaria. The
central conponent of the reginmen is Quinidine 3uconate Injection,
and the reginmen is described in the package insert of Quinidine
G uconate Injection

Conversion of atrial fibrillation/flutter to sinus rhythm

Especially in patients with known structural heart disease or other
risk factors for toxicity, initiation or dose-adjustnment of
treatment with quinidine sulfate should generally be perforned in
a setting where facilities and personnel for nonitoring and
resuscitation are continuously avail able. Patients wth
synptomatic atrial fibrillation/flutter should be treated wth
qui nidine sulfate only after ventricular rate control (e.g-., with
digitalis or $-blockers) has failed to provide satisfactory control
of synpt ons.
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Adequate trials have not identified an optinal reginmen of quinidine
sul fate for conversion of atrial fibrillation/flutter to sinus
rhythm In one reported reginmen, the patient first receives two
tablets (400 nmg; 332 nmg of quinidine base) of quinidine sulfate
every six hours. If this reginmen has not resulted in conversion
after 4 or 5 doses, then the dose is cautiously increased. |If, at
any point during admnistration, the QRS conplex w dens to 130% of
its pre-treatnment duration; the QI interval widens to 130%of its
pre-treatnment duration and is then |onger than 500 ns; P waves
di sappear; or the patient devel ops significant tachycardi a,
synptomati ¢ bradycardia, or hypotension, then quinidine sulfate is
di sconti nued, and other nmeans of conversion (e.g., direct-current
cardi oversion) are considered.

Reduction of frequency of release into atrial fTibrillation/flutter

In a patient with a history of frequent synptonatic episodes of
atrial fibrillation/flutter, the goal of therapy w th quinidine
sul fate should be an increase in the average tinme between epi sodes.
In nost patients, the tachyarrhythma will recur during therapy
with quinidine sulfate, and a single recurrence should not be
interpreted as therapeutic failure.

Especially in patients with known structural heart disease or other
risk factors for toxicity, initiation or dose-adjustnment of
treatment with quinidine sulfate should generally be perforned in
a setting where facilities and personnel for nonitoring and
resuscitation are continuously avail able. Monitoring should be
continued for two or three days after initiation of the reginmen on
whi ch the patient will be discharged.

Therapy with quinidine sulfate should be begun with 200 ny
(equivalent to 166 ng of quinidine base) every six hours. |If this
regimen is well tolerated, if the serum quinidine level is stil
well within the |aboratory's therapeutic range, and if the average
time between arrhythmc episodes has not been satisfactorily
i ncreased, then the dose nmay be cautiously raised. The total daily
dosage shoul d be reduced if the QRS conplex widens to 130% of its
pre-treatnment duration; the QI. interval wdens to 130% of its
pre-treatnment duration and is then |onger than 500 ns; P waves
di sappear; or the patient develops significant tachycardi a,
synptomati ¢ bradycardi a, or hypotension.
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Suppression of ventricular arrhythmias

Dosing regi nens for the use of quinidine sulfate in suppressing
life-threatening ventricular arrhythm as have not been adequately
st udi ed. Descri bed regi nens have generally been simlar to the
regi mnen described just above for the prophylaxis of synptonatic
atrial fibrillation/flutter. Wher e possi ble, therapy should be
guided by the results of programmed el ectrical stinulation and/or
Holter nonitoring wth exercise.

HOW SUPPLIED
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Store tablets at controlled room tenperature (15-30°C, 59-86°F);
Di spense in well-closed, light-resistant container.

CAUTI ON: Feder al (USA) law prohibits dispensing wthout
prescription.
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